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A b s t r a c t
Background: S u b c la v ia n  a n g io p la s ty  (PTA) is w id e ly  used in th e  tre a tm e n t o f s u b c la v ia n  (SAS) a nd  in n o m in a te  
(IAS) a rte ry  o b s tru c tio n , h ow e ve r fa c to rs  in flu e n c in g  lo n g -te rm  o u tco m e  are  n o t w e ll d e te rm in ed .
Aim: To assess in c id e n ces and  p red ic to rs  o f restenosis a fte r  SAS/IAS PTA.
Methods: PTA w as a tte m p te d  in 1 6 8  (7 3  M ) pa tie n ts , a g e d  6 1 .6  ±  8 .3  years w ith  a n g io g ra p h ic a lly  co n firm e d  
SAS/IAS > 5 0 % , a n d  sy m p to m s o f c e re b ra l is c h e m ia , u p p e r  lim b  c la u d ic a t io n , s u b c la v ia n -c o ro n a ry  s te a l o r  fo r  
o b ta in in g  b lo o d  pressure co n tro l.
Results: PTA w as successful in 1 5 9  (94 .6% ) patien ts and  1 6 4  lesions; in c lu d in g  141 (100% ) s te n o tic  lesions and  
2 3  (7 1 .9 % ) o u t o f 3 2  o c c lu s io n s . M e a n  s te n o s is  g ra d e  w as re d u ce d  fro m  7 5 .7  ±  1 5 .7 %  to  1 2 .3  ±  1 0 .9 %
(p <  0 .0 1 ) . B a llo o n  a n g io p la s ty  w as p e rfo rm e d  in 11 (6 .9 % ), s in g le  s ten t w as im p la n te d  in 1 3 4  (8 4 ,3 % ), a n d  2 
stents w ith in  one lesion in 14 (8,8% ) patien ts. C o m p le te  sym ptom  re so lu tio n  was observed in 9 0 .6 %  o f patien ts a fte r  
successfu l PTA.
A  6 m onths fo llo w -u p  period  was com ple ted  by 151 patients (4 4 .7  ±  1 9 .6  months). Twenty-one (13.9% ) restenoses 
> 5 0 %  o c c u r re d , in c lu d in g  1 (9 .1 % ) o u t o f 11 a fte r  b a llo o n  a n g io p la s ty , 15 (1 1 .8 % ) o u t o f  1 2 7  a fte r  
one  stent im p la n ta tio n , and  5 (38 .5% ) a fte r 2 stents im p la n ta tio n  fo r  one lesion (p =  0 .0 2 9 ) . N ine teen  sym p to m atic  
restenoses were successfully treated w ith  repeated angioplasty. M u ltiva ria b le  analysis revealed th a t independent predictors  
o f restenosis w ere im p la n ta tion  o f 2 stents (p =  0 .0 4 6 ), sm a lle r stent d ia m e te r (p =  0 .0 2 9 ) , and increased hs-CRP level 
(p <  0 .0 0 1 ). A  trend to  associa tion  w ith  yo un g e r age  was observed (p =  0 .0 6 ).
Conclusions: A n g io p la s ty  is a safe and effective m ethod fo r  the  tre a tm e n t SAS/IAS and  leads to  sym ptom  reversal 
in m a jo rity  o f  pa tien ts. Hs-CRP leve l, stent d ia m e te r, 2 stents im p la n te d  fo r  one lesion  a re  in d e p e n d e n t p red ic to rs  o f 
restenosis.
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S t r e s z c z e n i e
Wstęp: A n g io p la s tyka  (PTA) zw ężenia  tę tn icy  p o d o b o jczy ko w e j (SAS) i/ lu b  pn ia  ra m ie n n o -g ło w o w e g o  (IAS) s ta ­
ła  się leczen iem  z w yb o ru  w  w y se le k c jo n o w a n e j g ru p ie  chorych.
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Metody: D o PTA z a k w a lif ik o w a n o  1 6 8  ch orych  (7 3  m ężczyzn), w  w ie ku  6 1 ,6  ±  8 ,3  ro k u , ze s tw ie rd zo n ą  a n g io ­
g ra ficzn ie  n ie d rożn o śc ią  lub zw ężeniem  SAS/IAS > 50%  i o b ja w a m i n ie d okrw ie n ia  m ó zgu , ch ro m a n ie m  kończyny g ó r­
nej, ze spo łem  p o d k ra d a n ia  w ie ń c o w o -p o d o b o jc z y k o w e g o  w  celu  u m o ż liw ie n ia  k o n tro li c iśn ie n ia  tę tn iczeg o .
Wyniki: Z a b ie g  PTA był skuteczny u 1 5 9  (9 4 ,6 % ) ch orych  o raz  w  164  zm ia n a c h , w  tym  141 (100% ) zw ężen iach  
i 2 3  (7 1 ,9 % ) s p o ś ró d  3 2  n ie d ro ż n o ś c i SAS/IAS . Ś re d n i s to p ie ń  zw ęże n ia  w y n o s ił 7 5 ,7  ±  1 5 ,7 %  przed  o raz  
1 2 ,3  ±  1 0 ,9 %  po PTA SAS/IAS (p <  0 ,0 5 ). B a lo n o w ą  a n g io p la s tykę  w yko n a n o  u 11 (6,9% ) ch o rych , u 1 3 4  (84,3% ) 
w szczep iono  jeden sten t, a u 14 (8 ,8% ) -  2 stenty d o  za o p a trze n ia  jedne j zm iany. C a łk o w ite  u s tą p ie n ie  d o le g liw o śc i 
za o b se rw o w a n o  u 9 0 ,6 %  ch orych  po  skutecznej PTA.
S p o ś ró d  151 ch o ry c h  p o d cza s  co  n a jm n ie j 6 -m ie s ię c z n e g o  o k re s u  o b s e rw a c ji (4 4 ,7  ±  1 9 ,6  m ie s ię cy ), 
u 21 (13 ,9% ) s tw ie rd zo no  p o n o w n e  zw ężenie SAS/IAS > 5 0% , w  tym  u je d n e g o  (9,1% ) z 11 po b a lo n o w e j a n g io p la -  
styce, 15 (1 1 ,8 % ) ze 1 2 7  po im p la n ta c ji je d n e g o  stentu o raz  u 5 (3 8 ,5 % ) z 13 po im p la n ta c ji 2 s ten tów  d o  z a o p a ­
trzen ia  je d n e g o  zw ężenia (p =  0 ,0 2 9 ) . D ziew ię tnastu  ch orych  z n aw ro te m  o b ja w ó w  p o d d a n o  p o w tó rn e j PTA.
Z id e n ty fik o w a n o  n as tę p u ją ce  n ieza leżne czynniki p rog n o styczn e  restenozy: im p la n ta c ja  2 s ten tów  (p =  0 ,0 4 6 ) ,  
m ała  średn ica  stentu (p =  0 ,0 2 9 ) oraz stężenie hs-CRP (p <  0 ,0 0 1 ). W ykazano  trend do  ko re la c ji z restenozą u m ło d ­
szych ch orych  (p =  0 ,0 6 ).
Wnioski: A n g io p la s tyk a  jest e fek tyw ną  m e to d ą  leczen ia  SAS/IAS i przyczynia się do  u s tą p ie n ia  o b ja w ó w  k lin ic z ­
nych n ie d o k rw ie n ia  u w iększośc i ch orych . Restenoza w ykazu je  s ilny  zw ią ze k  z lic zb ą  im p la n to w a n y c h  s te n tó w  oraz  
ś re d n icą  s ten tu , a także  s tężeniem  hs-CRP.
Słowa kluczowe: a n g io p la s ty k a , zw ężenie  tę tn icy  p o d o b o jc z y k o w e j, restenoza
Introduction
The PTA o f subc lav ian  artery stenosis (SAS) a n d /o r  
innom inate artery stenosis (IAS) has become the treatm ent of 
cho ice  in patients w ith  sym ptom s o f the p o s te rio r fossa 
ischemia, claudication of the upper extremities and in patients 
referred fo r C ABG  with internal m am m ary artery implantation 
[1 -4 ]. The procedure has a high rate o f im m ediate efficacy 
and leads to  p rom pt (immediate) relief o f sym ptom s caused 
by SAS and IAS [1-7 ].
Long te rm  b e n e fit is lim ite d  by restenosis  w h ich  is 
reported  in up to  18%  o f patients [5 , 7 -9 ]. Some c lin ica l, 
a n g io g ra p h ic  and  p ro ce d u ra l param eters  are described 
in the  lite ra tu re  as fa c to rs  a sso c ia te d  w ith  restenosis 
[5, 10, 11]. The p rob lem  is interesting, because in carotid  
a rte rie s , w h ich  have s im ila r  lo c a liz a tio n  a n d  d ia m e te r, 
restenosis occurs three tim es less often [1 2 ]. Experimental 
and  c lin ic a l s tud ies in d ic a te  th a t a lso  an in fla m m a to ry  
p rocess plays an im p o r ta n t ro le  in p a th o g e n e s is  of 
restenosis a fte r stent im p la n ta tio n  [1 3 , 14]. In the case of 
PTA o f SAS/IAS the p rob lem  is add itio n a lly  com plica ted  by 
late restenosis, w hich occurs one year after PTA [5 , 8 , 15].
The a im  o f the curren t study was to  identify  pred ictors 
o f restenosis and  to  assess th e ir  p re va le n ce  in pa tien ts  
trea ted  w ith  a n g iop la s ty  o f subc la v ia n  artery stenosis.
Materia
The s tudy in c lu d e d  1 6 8  p a tie n ts  (94  m a le , 
74  fe m a le ), a g e d  61 ±  8 .3  years (range: 3 8 -8 0 ) ,  w ho  
underw ent PTA o f SAS/IAS recru ited from  a g ro u p  o f 2 3 8  
patients with a ng iog raph ica lly  proven stenosis o r occlusion 
o f s u b c la v ia n  o r  in n o m in a te  a rte ry . 1 7 3  les ions w ere  
qua lified  fo r PTA (b ila tera l lesions in 5 patients) inc luding : 
132 (78.7% ) lesions in left subc lav ian  artery, 3 0  (17.8% )
-  in right subclavian artery and 11 (6.5%) -  in innom inate  
artery.
Seventy patients w ith o u t c lin ica l sym ptom s o f stenosis 
o r  o c c lu s io n  a n d  no  a d d it io n a l in d ic a tio n s  fo r  the 
p ro ce d u re  w ere  q u a lifie d  fo r conservative  trea tm ent.
Symptoms o f the posterior fossa ischemia were present 
in 2 7  (16%) pa tien ts, c la u d ic a tio n  o f the u p p e r extrem ity 
in 2 3  (1 3 .6 % ) a n d  b o th : c la u d ic a t io n  a n d  isch e m ia  
s ym pto m s in 101 p a tie n ts  (6 0 .1 % ) resp e c tive ly . In 
3 p a tien ts  (1.8% ) PTA w as p e rfo rm e d  due to  c o ro n a ry - 
subc la v ia n  steal syndrom e a fte r C A B G , and in 2 (1.2% ) 
pa tien ts  PTA w as p e rfo rm e d  p r io r  the sch e d u le d  C A B G  
w ith  im p la n ta tio n  o f the in te rn a l m a m m a ry  artery to  left 
a n te rio r descending artery. In 4 patients w ith  b ila te ra l SAS 
the on ly  ind ica tio n  fo r PTA was inab ility  to  m easure b lood  
pressure. In 5 (3%) patients w ith o u t sym ptom s o f ischemia 
fro m  the p o s te r io r  re g io n  o f the  c e re b ru m  a n d  no 
c la u d ic a t io n , bu t w ith  o c c lu s io n  o f the  in te rn a l ca ro tid  
a rte ry, PTA w as p e rfo rm e d  to  in c re a se  b ra in  p e rfu s io n  
d im in ished  a fte r stroke.
Iso la ted  SAS/IAS w as presen t in 3 9  (23 .2% ) o f the 
168 patients referred fo r PTA. In the rem aining 129 (76.8%) 
patients there were stenoses in arteries in other localizations 
fo r instance : in ca ro tid  a rte ries, co ro n a ry  a rte ries , rena l 
arteries a n d /o r  low er extrem ities a rteries. In 8 7  (51.8% ) 
cases stenosis o f >  50%  in at least one coronary artery was 
present, in 3 5  (20.8% ) stenosis > 5 0%  in low er extremities 
arteries and in 13 (7.7%) in renal artery > 50% , respectively. 
M o re o v e r, in 6 8  (40 .5 % ) pa tien ts  the re  w as coex is ting  
stenosis o f >  5 0 %  in one  o f ca ro tid  a rte ries  (in te rn a l o r 
co m m o n ) o r in ve rte b ra l artery c o n tra la te ra l to  SAS/IAS. 
Percutaneous a n d /o r  surg ica l revascularization procedure  
w ith in  a t least one p e rip h e ra l a rte ry  e xc lu d in g  p o s te rio r 
fossa was p e rfo rm ed  in 9 5  (56.2% ) patients.
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Methods
A n g io g ra p h y  o f the  SAS/IAS w as p e rfo rm e d  
im m e d ia te ly  b e fo re  the  p ro c e d u re , w ith  the  use o f 
C O R O S C O P  system  (S iem ens). The s tenos is  was 
v is u a liz e d  in a t least 2 v iew s a n d  the  q u a n tita tiv e  
assessment o f the stenosis was pe rfo rm ed  w ith  the use o f 
Q u a n tc o r  Q C A  V 2 .0 .
In all patients tran s fe m ora l access was ach ieved  w ith 
the use o f a g u id in g  ca th e te r o r  a lo n g  g u id in g  sheath  
6 -8  F. A d d itio n a l access tro u g h  b ra ch ia l o r ra d ia l a rtery 
w as used in p a tie n ts  w ith  c h ro n ic  s u b c la v ia n  a rte ry  
o cc lus ion  (gu id in g  catheter, long g u id in g  sheath 5 -6  F). 
G u id e  w ires w ith  the d ia m e te r o f 0 .0 1 4 -0 .0 3 5  inch were 
used d e p e n d in g  on the severity o f SAS/IAS, a n a to m ic a l 
co n d itio n s  and o p e ra to r 's  pre ferences. The te ch n iq u e  o f 
the p ro ce d u re  w as as fo llo w s : a g u id e  w ire  w as passed 
through stenosis o r occlusion site fo llow ed by vessel lumen 
d ila ta t io n  w ith  a b a llo o n  c a th e te r w ith  o r  w ith o u t stent 
im p la n ta tion . If techn ica lly  feasible  d irect stenting, w ithou t 
postdila ta tion  was preferred. B a lloon-expandab le  stainless 
steel stents w ere  p re fe rred  and  the d ia m e te r o f the stent 
w as a d ju s te d  to  re fe re n ce  d ia m e te r  o f the  a rte ry . Self- 
e x p a n d a b le  s ten t w as chosen  fo r  tre a tm e n t o f o s tia l 
in fu n d ib u lifo rm  SAS, lo n g  les ions (>  3 0  m m ) and  in 
peripheral localizations -  in places where steel stents could 
be d e fo rm e d  o r  crushed  by the c la v ic le  d u rin g  m ov in g . 
W hen a se lf-expandab le  stent was used the d ia m e te r was 
1-2 m m  b ig g e r than the reference d ia m e te r o f the artery. 
O p tim a l result o f the p rocedure  was defined as a residual 
stenosis <  3 0 %  w ith  g ra d ie n t <  10 m m  Hg.
W h e n  lesions w ith  la rge  p la q u e  bu rden  lo ca lize d  in 
the  n e ig h b o rh o o d  o f v e rte b ra l a rte ry  w e re  tre a te d , 
ve rte b ra l a rte ry  was p ro tected  w ith  a gu id e  w ire , and in 
lesions covering vertebral artery, kissing ba lloons technique 
w ith  s im u lta n e o u s  in f la t io n  o f tw o  b a llo o n s  w as used. 
N e u ro p ro te c tio n  devices (p ro x im a l: PAES G O R E NPS or 
d is ta l: A n g io g u a rd  filte r) w ere  used w hen an a n teg ra d e  
flo w  in the  v e rte b ra l a rte ry  w as o b se rve d , o r  the  lesion 
was loca lized in the ostium  o f the artery, la rge  th ro m b u s  
was seen o r the lesion was loca lized in IAS.
A ll patients received aspirin (75 m g /d ) and  tic lop id ine  
(2 x  2 5 0  m g /d ) o r c lo p id o g re l (75  m g /d ) a t least 3 days 
b e fo re  an e le c tive  p ro c e d u re . In the  case o f u rg e n t 
p ro c e d u re  p a tie n ts  rece ived  lo a d in g  dose  o f a sp irin  
(3 2 5  m g) and c lo p id o g re l (3 0 0  m g). S tandard  doses o f 
he p arin  w ere  a d m in is tra te d  d u rin g  the p ro ce d u re . A fte r 
the p ro ce d u re  trea tm e n t w ith  asp irin  was recom m ended  
indefin ite ly and w ith  c lo p id o g re l/tic lo p id in e  fo r 3 m onths, 
respectively.
M o n ito rin g  a fte r  th e  p ro ced u re
A ll p a tie n ts  u n d e rw e n t fo l lo w -u p  e v a lu a tio n  3 -6 ,  
12 m onths a fte r trea tm e n t o f SAS/IAS w ith  PTA and once 
a yea r therea fte r. The assessm ent in c lu d e d : c lin ic a l and
n e u ro lo g ica l e xa m in a tio n , b lo o d  pressure m easurem ents 
on the  r ig h t and  le ft a rm  and  u ltra s o u n d  study w ith  the 
use o f d u p lex  D o p p le r te ch n iq u e  w ith  e va lu a tio n  o f flo w  
in the arteries.
R e ste n o s is  e v a lu a t io n
Restenosis was d iagnosed on the basis o f the fo llow ing 
d a ta : re c u rre n t c lin ic a l s ym p to m s, b lo o d  pressure  
d iffe rence  between arm s >  2 0  m m  Hg and  the result o f 
u ltra s o u n d  s tudy re v e a lin g  stea l syn d ro m e  fro m  the 
subclavian artery and 2 -fo ld  d ifference in the peak systolic 
ve loc ity  a t the site o f the p ro ce d u re  w hen co m p a re d  w ith  
the  resu lt im m e d ia te ly  a fte r  PTA [1 6 ].  In p a tie n ts  w ith  
c lin ic a l sym ptom s o f restenosis, b a llo o n  a n g io p la s ty  of 
SAS/IAS w as p e rfo rm e d  d u rin g  c o n tro l a n g io g ra p h y . In 
selected cases restenosis was treated w ith cutting ba lloo n  
o r w ith  d rug  e lu ting  stent im p la n ta tio n .
L a b o ra to ry  stu d y
The fo llo w in g  la b o ra to ry  analyses w ere  p e rfo rm e d  in 
all pa tien ts a t adm iss ion : to ta l cho leste ro l level, LDL and 
HDL cho les te ro l level, h igh sensitiv ity C -re a c tive  pro te in  
(hs-CRP) and leukocytosis.
Results
Forty five (26.8% ) patients had a history o f m yocard ia l 
in farction and 4 4  (26.2% ) patients had a history o f stroke 
o r  TIA. D y s lip id a e m ia  w as p re se n t in 1 5 2  (9 0 .5 % ), 
patients, sm oking in 139 (82.7% ), diabetes in 4 0  (23.8% ), 
h y p e rte n s io n  in 1 2 6  (75% ) a n d  o b e s ity  in 2 6  (15 .5 % ) 
pa tien ts, respectively.
Successfu l PTA o f SAS/IAS w as p e rfo rm e d  in 
1 59  (94 .6% ) o f 1 6 8  pa tien ts  re fe rred  fo r  the p ro ce d u re  
(tab. 1). In 5 pa tien ts  b ila te ra l PTA was p e rfo rm e d . The 
success rate in tre a tm e n t o f stenosis w as 1 0 0 %  a n d  in 
o c c lu s io n s  a c h ie v e d  7 1 .9 % , re sp e c tive ly  (successfu l 
tre a tm e n t o f 2 3  o u t o f 3 2  occ lu s ion s). M e a n  d e g re e  of 
s tenosis b e fo re  the  p ro c e d u re  w as 7 5 .7  ±  1 5 .7 %  and 
d e c re a se d  to  1 2 .3  ±  1 0 .9 %  (p <  0 .0 0 1 )  a fte r PTA. 
Residual stenosis d id  no t exceed 3 0 %  in any pa tien t.
In 11 p a tien ts  b a llo o n  a n g io p la s ty  w as p e rfo rm e d . 
O n e  s ten t w as used in 1 3 9  cases o f SAS/IAS a n d  2 o r 
m ore  stents in one artery w ere im p la n te d  in 14 patients. 
In 13 patien ts the ips ila te ra l ve rte b ra l artery a n d /o r  righ t 
co m m o n  ca ro tid  artery w ere  p ro tected  w ith  a gu id e  w ire 
o r w ith  the use o r a n e u ro p ro te c tio n  system. In 5 patients 
p rox im a l n e u ro p ro te c tio n  system was used (PAES, GORE 
NPS). In one fe m a le  p a tien t c o m m o n  ca ro tid  artery was 
p ro tected  w ith  the use o f A n g io g u a rd  filter. M ore o ve r, in 
13 p a tien ts  (8.2% ) w ith  c o n c o m ita n t c r itic a l stenosis of 
v e rte b ra l a rte ry , a n g io p la s ty  o f th is a rte ry  w ith  s ten t 
im p la n ta tio n  was p e rfo rm e d . Five o u t o f 9 pa tien ts  w ith 
unsuccessful o p e n in g  o f left su b c la v ia n  a rte ry  occ lu s ion  
w ere referred fo r  su rg ica l trea tm e n t w ith  im p la n ta tio n  o f
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Table 1 . PTA procedure -  success rate and procedure details 
Tabela 1. Zabieg PTA -  skuteczność i dane proceduralne
N u m b e r o f p a tie n ts /n u m b e r o f lesions trea ted  w ith  PTA SAS/IAS 1 68  p a tie n ts /1 7 3  lesions
Bila teral PTA 5 patients
V ascu lar access
transfem ora l access 153
d ou b le -s ite  access (transfem ora l and tra n sb ra ch ia l/tra n s ra d ia l) 15
Success rate -  per p a tie n ts /p e r p rocedure 1 59  (9 4 .6 % )/1 6 4  (94.8% )
in stenoses 1 4 1 /1 4 1  (100% )
in occlusions 2 3 /3 2  (71.9% )
M e a n  degree o f SAS/IAS
before PTA (range 5 1 -1 0 0 ) 7 5 .7  ±  15.7%
a fte r PTA (range 0 -2 9 ) 1 2 .3  ±  10.9%
Ba lloon  a ng iop la s ty  (per p a tie n ts /p e r lesions) 11 (6 .9% )/11
Stent im p la n ta tio n  (per p a tie n ts /p e r lesions) 1 48  (9 3 .1 % )/1 5 3
D irect stenting (% o f lesions w ith  stents) 6 1 /1 5 3  (39.9% )
N u m b e r o f SAS/IAS w ith  stent im p la n ta tion 1 4 2 /1 1
N u m b e r o f im p lan ted  stents
1 stent fo r  one lesion 139
> 2 stents fo r  one lesion 14
M e a n  stent length (range 9 -8 8  mm) 2 4 .6  ±  1 1 .6
M e a n  stent d ia m e te r (range 5 -1 0  mm) 7 .6  ±  1.2
Steel stent 1 28  (8 3 .7  %)
Self e xpandab le  stent 2 5  (1 6 .3  %)
Vertebral artery a ng iop la s ty 13 (8 .2  %)
Protection o f the  vertebra l a rte ry /c o m m o n  ca ro tid  artery 13 (8 .2  %)
w ith  a gu ide  w ire 7 (4 .4  %)
w ith  PAES neu ro p ro tec tio n  syste 5 (3.1 %)
filte r in the  righ t co m m on  ca ro tid  arte ry during  PTA IAS 1 (0 .7  %)
M e a n  flu o ro sco p y  tim e  [m in] 1 9 .7  ±  1 4 .8
in occlusions 3 4 .7  ±  2 0 .8
in stenoses 1 6 .0  ±  9 .8
c a ro tid -s u b c la v ia n  bypass. D e ta ils  c o n c e rn in g  the  p ro ­
cedure  are presented in ta b le  1.
P e rip rocedura l c o m p lic a tio n s  o ccu rre d  in 8 patients 
(4.8% ) in c lu d in g  stroke in the p o s te rio r pe rfus ion  reg ion 
w ith  pers is ten t a m a u ro s is  in one  p a tie n t (0.6% ), 
h yp e rp e rfu s io n  syn d ro m e  w ith  in tra c ra n ia l b le e d in g  in 
one pa tien t (0.6% ), acute ischem ia o f the upper extremity 
re q u ir in g  im p la n ta tio n  o f the  a d d itio n a l s ten t a t the 
dissection site in one fem ale patient (0.6%) and bradycardia 
w ith  b lo o d  pressure d ro p  in one  p a tie n t (0 .6% ). In one 
fe m a le  p a tie n t o cc lu s io n  o f a o rto - fe m o ra l bypass was 
observed. M oreover, in several patients hem atom as at the 
v a s c u la r access site in to  fe m o ra l o r  a x illa ry  a rte ry  w ere 
ob se rve d . In 3 p a tien ts  (1.8% ) la rge  h e m a to m a s  w ere 
observed  w h a t re q u ire d  p ro lo n g e d  h o s p ita liz a tio n . N o 
deaths occurred during  3 0 -days fo llo w -u p  period.
The release o f c laud ication  was observed in all patients 
after successful PTA and dizziness as well as vertigo resolved 
in 1 1 6  (90 .6% ) pa tien ts  o u t o f 1 2 8  pa tien ts  w ith  these 
sym pto m s p r io r  to  the  p ro c e d u re . M e a n  d iffe re n c e
between systolic b lo o d  pressure m easured on the brach ia l 
a rte ry  decreased  fro m  36 .1  ±  1 9 .4  m m  Hg to 
11 ±  5 .9  m m  Hg (p <  0 .0 0 1 )  and  fo r  d ia s to lic  b lo o d  
pressure from  1 8 .8  ±  1 7 .8  m m  Hg to  10  ±  4 .9  m m  Hg 
(p <  0 .0 0 1 ), respectively. Difference between systolic b lood 
pressure va lues >  2 0  m m  Hg and  d ia s to lic  > 10 m m  Hg 
were observed in 21 patients (13.2% ) after successful PTA, 
that was due to  occlusion o r critical stenosis (near total) o f 
the co n tra la te ra l SA /IA . The m ean systolic ve lo c ity  in the 
subclavian artery a n d /o r  in the innom ina te  artery after the 
procedure  was 1.51 ±  0 .5 9  m /s.
D uring  6 -m o n th  fo llo w  up a fte r successful PTA there 
were 2 ca rd iovascu la r deaths (one sudden ca rd ia c  death, 
o n e  d e a th  d u e  to  m y o c a rd ia l in fa rc t io n ).  S ix -m on th  
fo llo w -u p  period  was com ple ted  fo r 151 patients. During 
m ean fo llo w -u p  p e rio d  o f 4 4 .7  ±  2 5 .9  m on ths  (range 
6 108) restenosis > 50%  o f SAS/IAS occurred in 21 (13.9%) 
pa tien ts , in c lu d in g  tw o  cases (18 .2% ) o f restenosis in 
11 procedures in innom ina te  artery, one restenosis (3.7%) 
fo r 2 7  procedures in righ t subclav ian  artery and 18 cases
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Fig. 1. A -  diffuse restenosis in an im p lan ted stent 7 /16  mm causing its occlusion 8 months a fte r PTA. Leads o f a pacemaker system are also seen. B ila te ra l vascular 
access th rough rad ia l and fem ora l artery, B -  unsuccessful a ttem pt w ith  transfem ora l access o f passing th rough an occlusion site in subclavian artery. O pening o f the 
artery th rough transradia l access with a 0,014 guide w ire, predilatation w ith coronary balloon 2.5/20 m m , C -  subsequent balloon d ila ta tion  6.0/20 mm from  transradial 
access, D -  f in a l effect
Ryc 1. A -  rozlana restenoza w obrębie implantowanego stentu 7/18 mm powodująca jego niedrożność w 8 miesięcy po PTA. Widoczne elektrody implantowanego 
stymulatora. Podwójny dostęp z  tętnicy promieniowej i udowej. B -  z  dostępu przez tętnicę udową nie udaio się sforsować liderem miejsca niedrożności tętnicy 
podobojczykowej. Udrożnienie z  dostępu promieniowego -  liderem 0,014 predylatacja balonem wieńcowym 2,5/20 mm. C -  kolejne poszerzenie balonem 
6,0/20 mm z  dostępu promieniowego. D -  wynik końcowy
Fig. 2. A -  result a fte r fu rth e r 8 months in the same pa tien t. Local restenosis in the proxim al pa rt o f the im p lan ted  stent (a rrow ) and neoin tim a p ro life ra tion  distal 
to  the im planted stent (2 arrows). B -  angioplasty w ith a conventional balloon th rough transfem oral access. C -  im p lan tation o f stent 7.0/18 mm overlapping previously 
im p lan ted stent at the site o f neo in tim a pro life ra tion  distal to  previously im p lan ted  stent -  stent position ing . D -  f in a l result
Ryc. 2  A -  obraz po kolejnych 8 miesiącach u tego samego chorego. Lokalna restenoza w proksymalnej części implantowanego stentu (strzałka) oraz rozrost neo- 
intimy dystalnie do implantowanego stentu (2 strzałki). B -  angioplastyka balonem konwencjonalnym z  dostępu udowego. C-  implantacja stentu 7,0/18 mm „na 
zakładkę" w miejsce rozrostu neointimy, za uprzednio implantowanym stentem -  pozycjonowanie stentu. D -  wynik końcowy
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Fig. 3. A -  result a fter subsequent 10 months in the same patien t. Subsequent (3 th) restenosis in the  proxim al pa rt o f im p lan ted  stent (a rro w ). B -  angiop lasty  w ith 
a cutting ba lloon 7 mm th rough transfem ora l access. C -  d ila ta tio n  w ith  a conventional ba lloon , pressure 12 atm . D -  fin a l result
R jc 3  A -  obraz po kolejnych 10 miesiącach u tego samego chorego. Kolejna (3.) restenoza w proksymalnej części implantowanego stentu (strzałka). B -  angioplastyka 
balonem tnącym 7 mm z  dostępu udowego. C-  dodatkowe poszerzanie balonem konwencjonalnym 8,0/20 mm, ciśnieniem 12 atm. D -  wynik końcowy
(15.3% ) o f restenosis in 118 procedures in left subclavian 
artery (p =  0 .5 8 8 ) . Restenosis in p rocedures  p e rfo rm ed  
fo r artery occlusion occurred in 2 out o f 2 3  patients (8.7%) 
and in PTA p e rfo rm e d  fo r tre a tm e n t o f a rte ry  stenosis in 
19 o u t o f 141 patients (13.5% ) (p =  0 .5 2 5 ) .
A m o n g  patients w h o  u nderw en t b a llo o n  a n g iop la s ty  
(n =  11) restenosis was observed in one p a tien t (9.1% ). 
In p a tie n ts  w h o  u n d e rw e n t a n g io p la s ty  w ith  o n e  stent 
im p lan ta tion  (n =  127) restenosis occurred in 15 patients 
(11.8% ), and in ind ividuals with im plan ta tion  o f 2 o r m ore 
stents fo r  trea tm e n t o f one lesion in SAS/IAS (n =  13) in 
5 patien ts (38 .5 % ), respective ly (p =  0 .0 2 9 ) .
Restenosis during  first year o f fo llo w -u p  was diagnosed 
in 10  p a tien ts  a t the m ean  tim e  o f 6 .8  ±  2 .0  m onths 
(range 5-11 months) after the p rocedure. In the rest o f the 
g roup, restenosis was identified during second or th ird year 
o f fo llo w -u p  at the m ean tim e 2 1 .4  ±  7 .4  m onths (range 
1 3-35) after PTA. C lin ica l sym ptom s o f restenosis occurred 
in 2 0  o u t o f 21 patients. Repeated PTA was pe rfo rm ed  in 
19 p a tie n ts . 2 pa tien ts  w ere  re fe rre d  fo r  co n se rva tive  
treatm ent. In 7 patients out o f 19 w ho underw ent repeated 
PTA (36 .8% ) to  trea t restenosis, recu rrence  o f restenosis 
occurred . In 5 patients from  this g ro u p  (15.8% ) restenosis 
recu rred  3 o r 4 tim es (in 2 pa tien ts  repea ted  p ro ce d u re  
was perform ed with cutting ba lloon and one fem ale patient 
was referred fo r su rg ica l trea tm ent w ith  a o rto -su bc la v ia n  
bypass). In one  p a tie n t d rug  e lu tin g  stent was im p lan ted  
at the site o f restenosis.
Representative im ages d e m o n s tra tin g  p ro ce d u res  in 
patients w ith  restenosis are presented in fig . 1-5.
A  u n iv a ria te  an a lys is  d e m o n s tra te d  th a t o u t o f 
3 8  v a ria b le s  (c lin ic a l, la b o ra to ry , a n g io g ra p h ic  and 
p ro ce d u ra l) the fo llo w in g  param eters are associated w ith 
restenosis: younger age (p =  0 .0 0 1 ), high level o f hs-CRP 
(p <  0 .0 0 1 ) , h igh leukocytosis (p =  0 .0 0 9 ) , im p lan ta tion  
o f 2 o r  m ore  stents in one  a rte ry  (p =  0 .0 0 6 ) ,  sm a lle r 
d ia m e te r  o f s ten t (p =  0 .0 0 1 )  and  lo w e r levels o f HDL 
cho leste ro l (p =  0 .0 4 4 ) (tab. 2). M u ltiv a r ia b le  backw ard  
stepw ise regression ana lysis revea led  th a t the  fo llo w in g  
p a ra m e te rs  w ere  in d e p e n d e n t risk fa c to rs  o f restenosis: 
hs-C RP level (p <  0 .0 0 1 ) ,  s ten t d ia m e te r (p =  0 .0 2 9 )  
and im p lan ta tion  o f 2 o r m ore stents fo r trea tm ent o f one 
les ion  (p =  0 .0 4 6 )  (tab . 3 ). A ls o  a tre n d  to w a rd  an 
a s s o c ia tio n  w ith  y o u n g e r  a g e  w as d e m o n s tra te d
(p =  0 .0 6 ).
Discussion
P e rcu tan e o u s  tra n s lu m in a l re v a s c u la r iz a tio n  p ro ­
cedures o f su b c la v ia n  a rte ry  and in n o m in a te  a rte ry  are 
an effective and com m on m ethod o f treatm ent o f SAS/IAS. 
A fte r  successfu l PTA c o m p le te  re lie f o f sym pto m s is 
observed  in 7 6 -8 9 %  p a tien ts . In the rest o f pa tien ts  an 
im pro ve m e n t in c lin ica l sym ptom s is present [1 -7 ]. In the 
c u rre n t study, w e d e m o n s tra te d  c o m p le te  re lie f o f 
sym ptom s in 9 0 .6 %  patients.
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Fig. 4. A -  t ig h t stenosis in r ig h t subclavian artery. B -  result o f ang iop las ty  w ith  stent im p la n ta tio n  7 .0 /1 5  m m . C -  the same pa tien t a fte r 16 m onths -  diffuse 
restenosis in stent w ith  a s ign ifican t vessel lum en reduction. Transfemoral access. D, E -  angioplasty w ith  the  use o f cutting ba lloon 7.0 /20  m m , pressure 8-10 atm. 
F -  f in a l result
Ryc 4. A -  ciasne zwężenie tętnicy podobojczykowej prawej. B -  obraz po angioplastyce z  implantacjq stentu 7,0/15 mm. C -  ten sam chory po 16 miesiqcach 
-  rozlana restenoza w stencie z  istotnq redakcjq światła. Dostęp z  tętnicy udowej. D, E -  angioplastyka za pomocq balonu tnqcego 7,0/20 mm, ciśnienie 8-10 atm. 
F  -  wynik końcowy
Success rate in PTA o f S A /IA  is curren tly  up to  100% , 
and in cases w ith  occlus ions in 4 6 -1 0 0 %  (in centers with 
high experience it exceeds 70%) [5, 7, 10, 11, 17, 18]. In 
the current study, b ila tera l vascu lar access through fem oral 
and ra d ia l/b ra c h ia l a rte ry  d u rin g  PTA e n a b le d  reach ing  
success rate o f 72%  in cases w ith artery occlusions.
C om plica tions are reported in 2 .7 -1 7 .8 %  patients and 
include most frequently com plica tions related w ith vascular 
access (2-9% ) and  p e rip h e ra l e m b o lis m  (0 -2 .7 % ). The 
ra te  o f s troke  does n o t exceed 2 % , a n d  d e a th s  o c c u r
s p o ra d ic a lly  [2 , 5 , 7 , 1 0 , 1 5 , 1 8 , 1 9 ]. Serious 
c o m p lic a t io n s  in c lu d e  a o rt ic  d is se c tio n  o r  b lo o d  
e x tra v a s a tio n  w ith  m e d ia s tin a l b le e d in g  in a tte m p ts  o f 
o p e n in g  o f c h ro n ic  occ lu s ion s  [1 5 ]. In the cu rre n t study 
no dea ths  in p e rip ro c e d u ra l p e rio d  w ere  observed  and 
se rious c o m p ila tio n s  (i.e . s troke , in tra c ra n ia l b le e d in g , 
o cc lus ion  o f the artery w ith  stent and occ lu s ion  o f a o rto - 
fe m o ra l bypass) o c c u rre d  in 4 p a tie n ts  (2 .4 % ). C o m ­
p lic a tio n s  re la te d  to  v a s c u la r  access site (i.e . la rge  
h e m a to m a ) o c c u rre d  in 3 p a tien ts  o u t o f 1 6 8  p a tien ts
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Fig. 5 . A  -  diffuse restenosis in the im p lan ted 6 /18  mm stent (QA 6 1 % ) 8 months a fter PTA. Baseline gradien t across stenosis was 80 mm Hg and 1 m in a fter the end 
o f exercise (ha nd  g r ip ) 110 mm Hg, respectively. Reverse flo w  in v e rte b ra l a rte ry , w hich ostium  is located in th e  d irect n e igh borh ood  o f the  s tent (a rro w ). 
B -  d ila ta tio n  w ith  a conventiona l ba lloon  5 .0 /2 0  mm and 7 .0 /2 0  m m ; verteb ra l a rte ry  is protected w ith  a gu ide w ire . C -  result a fte r several d ila ta tio n s . Small 
residual stenosis, but displacem ent o f a pa rt o f the atherosclerotic plaque in verteb ra l a rte ry  ostium  causes its s ign ifican t stenosis. D -  result o f d irect d rug e lu ting  
stent (3 .0 /13 m m ) im p lan ta tion  in vertebral artery. E, F -  fin a l result w ith  and w ithout contrast adm in istra tion. A protrusion o f the stent o f about 1 mm from  vertebral 
artery  in to  subclavian a rte ry  is seen. Baseline g rad ien t a fter the procedure was 12 mm Hg
fa  5  A -  rozlana restenoza w obrębie implantowanego stentu 6/18 mm (QA 61°%) w 8 miesięcy po PTA. Gradient spoczynkowy przez zwężenie 80 mm Hg, powysiłkowy 
po 1 min wysiłku (hand grip ) 110 mm Hg. Odwrócony przepływ w tętnicy kręgowej, która odchodzi tuż za stentem (strzałka). B -  poszerzanie balonem konwencjonalnym 
5,0/20 mm i 7,0/20 mm, tętnica kręgowa zabezpieczona liderem. C -  obraz po kilku inflacjach. Niewielkie rezydualne zwężenie, ale przesunięcie części blaszki 
miażdżycowej w obręb ujścia tętnicy kręgowej powoduje jej istotne zwężenie. D -  obraz po implantacji do tętnicy kręgowej w trybie „direct stenting" stentu pokrywanego 
lekiem 3,0/13 mm. E, F -  obraz końcowy bez i po podaniu kontrastu. Widoczne wysunięcie stentu w tętnicy kręgowej o ok 1 mm do światła tętnicy podobojczykowej. 
Gradient spoczynkowy po zabiegu 12 mm Hg
(1.8% ) w h o  u n d e rw e n t PTA. In o rd e r to  d im in ish  risk of 
serious e m b o lic  com p lica tio n s  it seems reasonable  to  use 
n e u ro p ro te c tio n  systems in se lected patients especia lly  in 
lesions invo lv in g  ve rteb ra l artery o s tium , patients w ith o u t 
p ro te c tive  steal syn d ro m e  in the v e rte b ra l a rte ry  and  in 
stenosis o f innom in a te  artery [5 , 2 0 -2 2 ].  Use o f the distal 
n e u ro p ro te c tio n  systems w ith  filters o r occlusive  ba lloons 
w as re p o rte d  by e .g . by S ta iko v  et a l. ,  V ite c  et a l.,  and 
Shah et a l. [2 0 -2 2 ] .  In o u r  c e n te r w e use p ro x im a l 
p ro te c tio n  system w ith  a g u id e  w ire  G O R E  NPS (fo rm er 
Parodi A n ti E m bo li system) in h igh  risk lesions in c lu d in g  
those w ith  th ro m b u s . The p ro c e d u re  in c lu de s  te m p o ra l 
occlusion o f the proxim al portion  o f subclavian artery with 
a b a llo o n , w h ich  causes reverse b lo o d  f lo w  in ve rte b ra l 
artery and enables safe stent im p la n ta tio n  [5].
Long term  results o f PTA o f SAS/IAS is de term ined  first 
o f a ll by re c u rre n c e  o f c lin ic a l sym pto m s ca u se d  by 
res tenos is  a n d  a th e ro s c le ro s is -re la te d  events in o th e r 
a rte ria l va scu la r beds.
The rate o f restenosis a fte r stent im p la n ta tio n  ranges 
from  6 to  18%  and the m ean is 1 2 -1 4 %  [5 -1 1 , 15, 18]. 
Saw ada et a l. dem onstra ted  restenosis in 2 9 .4 %  patients 
3 -6  m onths after ba lloo n  ang iop las ty  o f SAS [24 ]. O n  the 
o ther hand, S ch illinger et a l. dem onstrated low  restenosis 
rate one  year a fte r stent im p la n ta tio n , bu t u n fo rtu n a te ly  
the study revealed no superio rity  o f a ng iop las ty  w ith  stent 
im p lan ta tion  over b a lloo n  ang iop las ty  during  second and 
th ird  ye a r o f fo l lo w -u p ,  w h ic h  w as caused  by late
restenosis [8 ]. O n  the basis o f the results o f curren t study 
it seems justified to  p e rfo rm  b a llo o n  a ng iop las ty , and to 
perfo rm  stenting  on ly  in lesions, w ith  su b o p tim a l b a lloo n  
a n g iop la s ty  result (for exam ple : d issection , h igh  residual 
stenosis >  3 0 % , th rom bus) [5 , 8 , 9 , 11 , 2 5 ].
Risk fac to rs  o f restenosis are no t c lea rly  id e n tifie d . In 
few  studies the fo llo w in g  va riab les  are m en tioned : lesion 
le n g th , res id u a l stenosis a fte r the p ro c e d u re , sm a lle r 
d ia m e te r o f im p la n te d  stent, systo lic  b lo o d  pressure 
d ifference between the u pper extrem ities [5 , 10, 15, 2 4 ]. 
However, there are studies questioning the presence o f any 
predictors o f restenosis [11 ]. To o u r know ledge , there was 
no study e v a lu a tin g  p o te n tia l a sso c ia tio n  betw een 
in flam m a to ry  process and stent neo in tim a l hyperplasia in 
subclavian and innom inate artery, while such an association 
betw een in -s te n t restenosis and in fla m m a tio n  has been 
described fo r  co ro n a ry  arteries [1 3 , 14]. From num erous 
clin ica l, laboratory, a n g iog ra p h ic  and p rocedura l variables 
(tab. 2 ), w h ich  w ere  ana lyzed  in the cu rre n t study the 
fo llow in g  factors were associated w ith restenosis: younger 
age , high hs-CRP level, h igher leukocytosis, im p lan ta tion  
o f tw o o r m ore stent fo r one lesion, sm alle r stent d iameter, 
low  HDL level. O n  the o ther h and, m u ltiva riab le  analysis 
revea led  th a t o n ly  hs-CRP level (w hat c o u ld  co n firm  an 
im p o rta n t ro le  o f in fla m m a tio n ), sm a ll stent d iam ete r, 
im plantation o f 2 o r m ore stents fo r one lesion and younger 
age w ere  in d e pe n d e n t risk facto rs o f restenosis. Younger 
age as a risk fa c to r can ind icate  m ore severe progression
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Table 2. Comparison o f patients w ith  restenosis >  5 0 %  and pa tien t w itho u t restenosis. Data are presented fo r 151 patients w ith  a t least 6 -m on th  fo llow -up  
Tabela 2  Porównanie chorych, u których wystąpiła restenoza >50%o i  chorych bez nawrotu zwężenia. Analiza dotyczy 151 chorych, u których obserwacja trwała 
przynajmniej 6 miesięcy
Patients with 
restenosis 
n = 21
Patients 
without restenosis 
n =130
p (x2)
Follow-up period [months ± SD] 5 5 .7  ±  2 8 .4 4 3 .9  ±  2 4 .5 0 .0 4 7
Procedure data
D egree o f SAS/IAS before PTA [% ±  SD] 7 3 .9  ±  15 7 5 .0  ±  1 5 .3 0 .7 5 0
D egree o f SAS/IAS a fte r PTA [% ±  SD] 1 5 .9  ±  8.2 1 4.2  ±  1 1 .3 0 .5 1 8
PTA o f the  left SAS vs. r igh t SA o r IAS 1 8 /3 1 0 0 /3 5 0.361
SAS o cc lu s io n , n (%) 2 (9.5) 19 (14.6) 0 .5 3 2
Predila ta tion  (per num b e r o f stents), n (%) 1 2 /2 0  (60) 7 4 /1 2 5  (59.2) 0 .9 4 6
B a llo o n  ang iop lasty , n (%) 1 (4.8) 10 (7.7) 0 .631
Im p la n ta tion  o f one stent fo r  one lesion, n (%) 15 (71.4) 112 (86.2) 0 .0 8 8
Im p la n ta tion  o f > 2 stents fo r  one lesion, n (%) 5 (23 .8 ) 8 (6.2) 0 .0 0 7
D ia m ete r o f im p la n te d  stent [m m  ±  SD] 6 .8  ±  1.04 7.71 ±  1 .16 0.001
Length o f the  im p lan ted  stent [m m  ±  SD] 2 3 .8  ±  16.4 24.31  ±  9 .2 4 0 .8 4 3
D ep loym ent pressure [a tm  ±  SD] 12.2  ± 3 .7 9 1 1 .7  ±  3.1 0 .5 2 4
Blood pressure measured on upper extremities
D ifference in  m ean SBP before PTA [m m  H g ±  SD] 4 0 .5  ±  15 3 4 .5  ±  2 0 .4 0 .2 0 4
D ifference in  m ean DBP before  PTA [mm H g  ±  SD] 2 1 .7  ±  1 9 .8 1 7 .7  ±  17.8 0 .3 5 3
D ifference in  m ean SBP a fte r PTA [m m  H g ±  SD] - 0 .2 4  ±  1 5 .6 6 .4 7  ±  2 3 .5 0 .2 0 8
D ifference in m ean DBP a fte r PTA [mm H g  ±  SD] 4 .5 2  ±  16 3 .7 6  ±  1 3 .9 0 .8 1 9
Comorbidities
Peripheral artery occlusive disease (low er extrem ities), n (%) 3 (14.3) 2 8  (21.5) 0 .4 4 5
Renal artery stenosis > 50% , n (%) 1 (4.8) 12 (9.2) 0 .4 9 8
IC A  stenosis > 50%  o r co n tra la te ra l VA stenosis, n (%) 9 (42.9) 5 5  (42.3) 0 .9 6 2
C o ro n a ry  arte ry disease 10 (47.6) 6 9  (53.1) 0 .6 4 2
N u m b e r o f co ron a ry  arteries w ith  stenosis > 50% 2 .1 4  ±  1.6 1.91 ±  1.5 0 .5 1 2
M a le  sex, n (%) 11 (52.4) 72 (55.4) 0 .7 9 7
A g e  [years ±  SD] 5 5 .4  ±  8 .0 5 6 1 .7  ±  8 .0 0 .001
O b e s ity  [BMI > 3 0  k g /m 2], n (%) 3 (14.3) 21 (16.2) 0 .8 2 8
Prior m yocard ia l in fa rc tio n , n (%) 5 (23.8) 5 3  (40.8) 0 .1 3 8
Prior cerebra l ischem ic  in c id e n t, n (%) 4 (19) 34  (26.2) 0 .4 8 6
H yp e rlip id a e m ia , n (%) 19 (90.5) 118  (90.8) 0 .9 6 6
S m oking , n (%) 14 (66.7) 111 (85.4) 0 .0 3 5
D iabetes, n (%) 3 (14.3) 3 5  (26.9) 0 .2 1 6
H ypertens ion , n (%) 14 (66.7) 9 8  (75.4) 0 .3 9 7
Laboratory studies 
Triglyceride level [m m o l/ l ±  SD] 1 .84  ±  1.2 1 .7 0  ±  1.1 0 .5 7 8
Total cholestero l [m m o l/ l ±  SD] 5 .0  ±  1.2 5 .3 7  ±  1.5 0 .2 8 8
LDL cholestero l [m m o l/l ±  SD] 3 .1 4  ±  0 .8 5 3.31 ±  1 .05 0 .4 7 4
H D L  cholestero l [m m o l/ l ±  SD] 1 .12  ±  0 .2 9 1 .2 6  ±  0 .3 0 0 .0 4 4
hs-CRP [m g /d l ±  SD] 1 2 .5  ±  11.4 4 .2 6  ±  4 .6 2 0 .0 0 0
Leukocytosis [thousands ±  SD] 8 .8  ±  2 .5 7 .4  ±  2.1 0 .0 0 9
Ultrasound study
Systolic ve locity SAS/IAS a fte r PTA 1 .6 5  ±  0 .6 9 1 .44  ±  0 .5 0 0 .0 9 2
Systolic ve locity in  VA a fte r PTA 0 .6 3  ±  0 .2 8 0 .4 9  ±  0 .1 7 0 .0 8 2
D ias to lic  VA a fte r PTA 0 .1 9  ±  0 .1 3 0 .1 7  ±  0 .0 7 0 .4 0 8
Abbreviations: DBP -  diastolic blood pressure, ICA -  internal carotid artery, SBP -  systolic blood pressure, VA -  vertebral artery -  velocity in vertebral artery ipsilateral to PTA SAS/IAS 
Skróty: DBP -  ciśnienie tętnicze rozkurczowe, ICA -  tętnica szyjna wewnętrzna, SBP -  ciśnienie tętnicze skurczowe, VA -  prędkość w tętnicy kręgowej po stronie PTA SAS/AS
o f a therosc le ros is  and  m ore  severe in fla m m a tio n  in this 
g ro u p . R ecogn iz ing  the  ro le  o f in fla m m a tio n  in S A /IA  
restenosis is a nove l c o n c e p t, bo th  in Polish and 
in te rna tiona l studies.
In co n tras t to  o th e r v a scu la r beds restenosis w as not 
m ore  fre q u e n t a fte r tre a tm e n t o f o c c lu s io n , w h ich  is in 
concordance  w ith the previous studies [5, 15, 2 5 , 2 6 ]. O n 
the o th e r h and, in over a h a lf o f patients w ith  restenosis,
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Table 3. M ultiva riab le  backward logistic regression analysis. Independent risk 
factors o f SAS/IAS restenosis a fter PTA
Tabela 3. Wieloczynnikowa analiza metodą krokowej regresji wstecznej. 
Niezależne czynniki ryzyka restenozy w SAS/IAS po PTA
BETA Error
BETA
HR (CI) P
Intercept 0 .0 1 8
hs-CRP level 
before
the  procedure
0.41 0 .0 8 1.51 (1 ,2 9 -1 .7 6 ) <  0 .001
Im p lan ta tion  
o f 2 stents 
fo r  one lesion
0 .1 6 0 .0 8 1 .1 7 (1 .0 1 -1 .3 7 ) 0 .0 4 6
Stent/stents
d iam ete r
- 0 .1 8 0 .0 8 0.84 (0 .7 1 -0 .9 8 ) 0 .0 2 9
A ge - 0 .1 6 0 .0 8 0.85 (0 .7 3 -0 .9 9 ) 0 .0 6
recurrence o f sym ptom s occurred and caused sym ptom s in 
the second o r th ird  year o f fo llo w -u p , w hich was observed 
by o ther authors [8 , 15]. It ind icates the necessity o f long 
te rm  fo llo w -u p  o f p a tien ts  in c lu d in g  m e d ica l in terview , 
b ila te ra l u p p e r a rm  b lo o d  pressure m ea surem ents  and 
systematic ultrasound study with flow  assessment in SAS/IAS 
[17 , 2 7 ]. W e have previously dem onstrated , that doub ling  
v e lo c ity  in SAS/IAS in co m p a ris o n  to  the resu lt o f the 
ultrasound study perform ed im m edia te ly after procedure  is 
characterized by high concordance with ang iography when 
restenosis >  5 0%  is considered [17].
S ym p to m a tic  restenosis a fte r b a llo o n  a n g io p la s ty  is 
treated w ith stent im p la n ta tion  and restenosis w ith in  stent 
in treated with ba lloon angioplasty [5, 8 , 15, 2 8 ]. Treatment 
w ith cutting b a lloo n  have a lso been described [2 9 ], w hat 
w as p e rfo rm e d  in 2 p a tien ts  in the  cu rre n t study w ith  
recurrent restenosis. M oreover, in one fem ale  patien t with 
4 episodes o f restenosis, we have decided to  im p la n t drug 
eluting stent. The fo llow -up  period of this patient is 6 months 
(no restenosis) bu t it is to o  e a rly  to  m ake  a co n c lu s io n  
c o n c e rn in g  long  te rm  b e n e fit. It seems th a t recu rren t 
restenosis, in th is study o c c u rr in g  in 3 7 %  pa tien ts  w ith  
restenosis is a n o th e r to p ic  requ iring  fu rther investigations.
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